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Research Summary

Biological responses to orthodontic forces involve various cell types,
these include fibroblasts, endothelial cells, blood vessels and sensory nerves
in the periodontal ligament as well as osteoblasts, osteoclasts and
cementoblasts in roots and bone surfaces. Neurotrophins are believed to
interact with these cells to initiate the process of bone resorption particularly
during orthodontic tooth movement.! Neuropeptides released from sensory
neurons have been shown to modulate the tissue inflammatory responses.? 3
In addition, neurotrophins, including nerve growth factor (NGF), play an
important role in neural cell differentiation and survival.*

The exact localization and function of neurotrophins and neurotrophic
receptors in the dento-alveolar complex remains unclear. Moreover, the
identity and distribution of structures expressing neurotrophins and
neurotrophic receptors has yet to be fully determined. It is reasonable to
propose that periodontal ligament and alveolar bone remodelling may be
influenced by NGF. In addition, anti-NGF may block neurochemical changes

and, hence, inhibit orthodontic tooth movement.

The aims of this research were to investigate the cells responsible for
NGF secretion within the periodontal ligament (PDL), pulp and bone, and the

effect that anti-NGF might have on orthodontic tooth movement.

28, 8 week-old, male Sprague-Dawley rats were randomly divided into
control and experimental groups. Fourteen experimental animals had anti-
NGF injected paradentally. Animals were sacrificed at 7 and 14 days.
Sections from an earlier study® were examined and stained using TRAP for
osteoclast identification and analysed histomorphometrically to enable

comparisons between control and experimental groups.

The findings of this investigation indicated that injections of anti-NGF
did not significantly affect the rate of tooth movement with the use of different

tooth movement measurement methods. TRAP staining proved to be a useful

12



and reliable marker of osteoclasts. TRAP-positive osteoclastic cells were
detected in both anti-NGF and control groups. However, the TRAP-positive
cells were not stained intensely with NGF immunolabelling. On the other
hand, cells that were stained intensely with NGF, were TRAP-negative. The
results suggested that both sympathetic and nociceptive nerves might
function in counter balance to modulate bone resorption, and osteoclasts

might not be directly responsible for NGF secretion within the PDL and bone.

Further studies to determine the effect of NGF on tooth movement are
warranted to more clearly identify the NGF expressing cells within the rat
dento-alveolar complex and possible role played by NGF in orthodontic tooth

movement.
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